MATERIALS AND METHODS
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HCNT characterization
Bright field transmission electron microscopy (TEM) images were acquired on a JEOL JEM2100 microscope operated at 200 kV with a spherical aberration coefficient of 2.0 mm (Fig. S1 ). The nanotubes were prepared by sonicating in ethyl alcohol for 5 minutes on ice, vortexed, and dispersed on copper grids coated with Formvar plastic. A [1] . Line profiles were taken perpendicular to the longitudinal axis of the HCNTs, ensuring that the profile ended at the HCNT edge. An example line profile is encircled in Fig. S2 -A v. The HCNTs have a diameter distribution of 50-500 nm, normally distributed about ~200 nm (n = 80) ( Fig. S2-B) .
Additionally, we determine the lengths of the helical HCNTs by edge extraction with NeuronJ [2] . We use SEM images gathered in the same way as Fig. S1A i-vi to extract the HCNT length. By analyzing the distance between maxima in the HCNTs' helices, we calculate the helical pitch to be b ≈ 12 nm. With the SEM images in Fig. S3A i-vi and NeuronJ, the apparent HCNT length is L app = 1.40 ± 0.53 µm (n = 50). To determine the actual HCNT length, that is, the length of the unraveled helix, we employ Using the diameter and length information, we can estimate the specific surface area (SSA) of the HCNTs. The interior core of HCNTs has previously been shown to be hollow [3] . There is a dense array of multi-walled CNTs (MWNTs) that surrounds this hollow core, and the hollow core is ~2 nm in dimension [3, 4] . The thickness of a MWCNT is that of graphene (0.34 nm) and the separation between walls in a MWNT is tape used during XPS analysis. High resolution C-1s XPS spectra ( Fig. S5-B) shows components at 284.5 eV (HCNTs) and 290 eV (satellite peak for graphitic carbon). The intensity of the HCNT peak was determined by fitting the C-1s region collected at an electron emission angle of 0° using a Shirley background and a Doniach-Sunjic lineshape for the helical HCNT. This is based upon fits of the C-1s of highly ordered pyrolytic graphite (HOPG) [6] . The presence of Cl and Al (Figs. S5-C, D) may be due remnant nanoparticles or residues from the synthesis process.
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Raman spectroscopy was performed using a Renishaw micro-Raman spectrometer with a 632 nm excitation laser. Raman data were collected under a 50× long working distance objective at 1.3 mW incident power for HCNT powders on glass slides. The Raman spectra (Fig. S6) show two distinct peaks at ~1334 and ~1592 cm -1 , commonly referred to as the D and G peaks in carbon nanomaterials. The G peak is attributed to the in plane stretching of the sp 2 hybridized C-C sigma bond. The D peak is attributed to disorder in the crystal structure which breaks translational symmetry, allowing for breathing of the carbon hexagons in the lattice [7] .
Size distribution and zeta potential of the HCNTs was performed using a Zetasizer Nano ZS(Red Badge) ZEN3600 (Malvern Instruments, Paris, France) with the nanotubes dispersed in the dispersal media. Particle size distribution of dispersed samples demonstrated a mean diameter of 532 nm (Fig. S7) . The zeta potential of dispersed HCNTs in dispersal media was determined to be -3.04 mV.
Molecular, cytotoxic, and immunological assays
Protein concentrations were determined by the bicinchoninic acid protein assay kit (Pierce Chemical Co., Rockford, IL), using bovine serum albumin (BSA) as a standard. Lactate dehydrogenase levels were determined by the CytoTox 96 nonradioactive cytotoxicity assay (Promega, Madison, WI). KC and MCP-1 concentrations were determined using ELISA kits according to procedures by the manufacturer (R&D Systems, Minneapolis, MN). For infection models, HCNTs or PBS/0.01% Tween-80 exposed mice were given a single intranasal dose of PAO1 (10 7 cfu in 50 µl) 72 hours following the last HCNT administration [8] . After 24 hours of PAO1 infection, mouse lungs were harvested for bacterial enumeration, histopathology, or lavaged for cell enumeration and for ELISA.
HCNT exposure and P. aeruginosa infection in mice
For in vivo phagocytosis enumeration, mice were exposed to HCNTs or dispersal media for 3 weeks as described above. Mice were given a single intranasal dose of PAO1-GFP (1 x 10 7 cfu in 50 µl) 72 hours after the last HCNT treatment. After 24 hours, leukocytes from the lavage were collected. Leukocytes were concentrated onto glass slides using cytospin and cells were fixed with 1% paraformaldehyde overnight at 4ºC.
Macrophages were examined with confocal microscopy as described above. The % of cytoplasm occupied by HCNTs was measured using Adobe Photoshop (San Jose, CA).
For neutrophil depletion, mice were exposed to HCNTs or dispersal media for 3 weeks as described above. 24 hours before infection, mice were given 0.2 mg of the anti-Ly6g antibody (BioXCell, West Lebanon, NH) intraperitoneally. Mice were given a single intranasal dose of PAO1 (10 4 cfu in 50 µl). After 24 hours, mouse lungs were harvested for bacterial enumeration, histopathology, or lavaged for cell enumeration.
For macrophage depletion, mice were exposed to HCNTs or dispersal media for 
Bronchoalveolar lavage (BAL)
BAL of mouse lungs was performed as described [9, 10] . The trachea was exposed and intubated with an 18 gauge needle. Four 1 ml aliquots of cold PBS were instilled. The first aliquot was centrifuged at 500 g for 5 minutes at 4ºC and the supernatant was removed and stored separately at -80ºC for ELISA. Cells from the first aliquot were then pooled with the remaining aliquots. Cell numbers were counted by hemocytometer and cell differential was determined microscopically following cytospin 
Histopathology evaluation of mouse lung tissues
Mouse lungs were collected for histopathological analyses as described [11] .
Mouse lungs were fixed in 10% neutral buffered formalin, embedded in paraffin, and sectioned and stained with hematoxylin and eosin (H&E) or with Alcian blue. Tissue sections were examined by a pathologist at the Department of Pathobiology, University of Illinois at Urbana-Champaign.
Statistical analysis
Normality of the data was evaluated using the Anderson-Darling normality test with rejection of normality when p-value < 0.05. Data were then analyzed for statistical significance by Student's t-tests, with differences between means considered significant when p-value < 0.05. For comparing the means of groups of three or more, data were analyzed for statistical significance by ANOVA followed by Tukey's tests for comparison between the means.
Results
Cytologic evaluation of leukocyte cytospin preps from BAL of mice collected 24
hours after exposure to HCNTs shows 71.5% of macrophages have phagocytized HCNTs after one exposure and 88% of macrophages have phagocytized HCNTs after 3 weeks of exposure ( Figure S8 ).
